Introduction
============

Acute gastroenteritis is a common childhood disease. In the US it accounts for 1--2 million pediatric emergency visits annually.[@b1-oaem-4-001] Worldwide it has an annual morbidity of 1.87 million children under the age of 5 years.[@b2-oaem-4-001] The American Academy of Pediatrics advocates the use of oral rehydration in the management of this disease process.[@b3-oaem-4-001] Ondansetron, a selective 5-HT3 receptor antagonist primarily used for the prevention of nausea and vomiting associated with postoperative states, chemotherapy, and radiation therapy in children older than one month, has revolutionized emergency department care of children with acute gastroenteritis. We present an indepth analysis of 29 cases, demonstrating that a pediatric emergency department discharge action plan employing home use of ondansetron may be useful and safe for pediatric acute gastroenteritis.

Case series
===========

All cases were from a single urban pediatric emergency department with an annual pediatric census of 20,405 patients. The cases presented over a 4-month period from January through April, 2011. The study had Institutional Review Board approval to enroll patients prospectively. A limited number of pediatric clinicians employed the discharge action plan. Their data were pooled and retrospectively reviewed. Patients aged 6 months to 20 years and suspected to have acute gastroenteritis based on vomiting and a minimum of one episode of diarrhea reported on review of systems were considered for enrollment into a discharge action plan by the treating clinician (see [Table 1](#t1-oaem-4-001){ref-type="table"}). The discharge action plan was then discussed at the time of discharge with patients and parents as appropriate. Patients/parents were given a set dose of ondansetron (2 mg for children 8--15 kg, 4 mg for 15--30 kg, 8 mg for \>30 kg) with written instructions on route and timing of when the medication was to be given at home. The patient/parent was informed that the treating physician would conduct a follow-up phone call 3--5 days following their emergency visit. The treating clinician conducted a phone interview with the parent/patient who had been given the discharge medication and written instructions. The clinician assessed ondansetron use, additional episodes of emesis, emesis resolution (date and time), need for additional emergency department or unscheduled primary medical doctor visits, and if any alternative diagnosis was found during additional evaluation. All patients were successfully followed up by a clinician-conducted telephone call. Patient ages ranged from 15 months to 15 years, with a mean age of 5.15 years. The mode was 2 years. Twenty-four of 29 patients (83%) received ondansetron at home, 72% had resolution of emesis in the emergency department with no further emesis, 24% had resolution of their emesis between time of discharge and 24 hours, and one patient reported emesis after 24 hours from time of discharge. Five patients (17%) reported an unscheduled physician visit, all of whom returned to the study site emergency department. Four out of five return visits cited ongoing diarrhea as the reason for return. One of five returned to the emergency department for ongoing emesis. This single return visit resulted in an admission for rehydration. In follow-up calls and on review of the electronic medical records, there were no other diagnoses other than gastroenteritis, vomiting, and dehydration identified.

Discussion
==========

Our experience with ondansetron suggests that incorporating the medication into a discharge action plan was well tolerated by a cohort of pediatric patients presenting with acute gastroenteritis. This is in agreement with a 2006 trial demonstrating that the use of ondansetron during oral rehydration therapy is associated with decreased emesis, decreased mean number of episodes of emesis, no significant differences in rates of hospitalization, and a slight increase in mean episodes of diarrhea.[@b4-oaem-4-001] Further, this study concluded that for a single dose of ondansetron in gastroenteritis, the number needed to treat was five to prevent vomiting and six to avoid the need for intravenous fluids. More recent literature focused on the rate of admission and emergency department revisits associated with emergency department ondansetron use and concluded that use of the drug reduces hospital admissions for patients with suspected gastroenteritis and vomiting.

Ondansetron use is also associated with an increase in return visits to the pediatric emergency department when compared with similar patients who did not receive ondansetron.[@b5-oaem-4-001] This 2010 study follows the return visits and alternative diagnoses, citing the following as the top six most common alternative diagnoses found in patients returning to the emergency department who were presumed to have gastroenteritis on initial visit: appendicitis, intussusception, bacteremia, pyelonephritis, small bowel obstruction, and intracranial tumor. A common concern among emergency department clinicians is differentiating gastroenteritis from other causes of vomiting and diarrhea in children. Often diarrhea is a reassuring symptom that helps differentiate acute gastroenteritis from other diagnoses that involve emesis, such as appendicitis, diabetic ketoacidosis, gastrointestinal obstruction, pyloric stenosis, pancreatitis, hepatitis, and elevated intracranial pressure. Because of this concern, many clinicians will use ondansetron in the emergency department but hesitate to prescribe or advocate its use at home by patients for fear of masking an alternative diagnosis. This precaution has limited it use, despite the limited evidence that the drug, in fact, masks alternative diagnoses.

Our 29 cases suggest that there may be increased compliance and use of home ondansetron when the medication is provided in the emergency department as a component of a discharge action plan as opposed to when a prescription for ondansetron is given at the time of discharge. A previous large retrospective study looking at children with acute gastroenteritis showed that 9% of patients had a prescription filled for an antiemetic. In addition, only 5% of patients under the age of 2 years had a prescription filled.[@b9-oaem-4-001] In our study, parents gave the ondansetron in more than 80% of cases. Although 72% had their last episode of emesis in the emergency department, over 80% took the medication at home (either as a prophylactic measure or in response to nausea). This suggests that having the medication given to them at the time of discharge decreased barriers to compliance and use of this medication at home.

In examining the safety of home use of ondansetron in the setting of suspected acute gastroenteritis, the case results indicate that the medication does not mask or cover alternative diagnoses. The side effect and reason cited for the majority (4/5) of return visits was diarrhea. This is a known side effect with this medication and aligns with other studies that have demonstrated an increase in post-discharge diarrhea in patients who have received ondansetron in the emergency department.[@b10-oaem-4-001] Although it could be part of the natural disease course of gastroenteritis to have more diarrhea in the later phase of the illness, a 2002 randomized, prospective, double-blind clinical trial of 20,000 patients concluded that the group receiving ondansetron had more episodes of diarrhea reported during 48 hours of follow-up. Ramsook et al[@b10-oaem-4-001] also looked at 48 hours of follow-up of emesis in a head-to-head comparison of ondansetron versus placebo. He found that the median number of episodes of vomiting remained 0 for the ondansetron group, with no statistically significant difference between groups. In contrast with this evidence, which would suggest little need to use ondansetron at home in order to reduce emesis between time of discharge and 24 hours, our study found that 24% of patients did have home emesis within 24 hours of being given a single dose in the emergency department. Our experience suggests that anticipation of an increase in diarrhea should be coupled with enhanced patient/parent education to decrease recurrent emergency department visits when ondansetron is used in this population.

Conclusion
==========

This study demonstrates that home use of ondansetron via a discharge action plan (providing the medication prior to discharge) may be beneficial in reducing ongoing emesis, but more importantly increases medication compliance and at the same time does not cause adverse outcomes associated with the masking of alternative diagnoses. This series also emphasizes the importance of patient education regarding the side effect profile of ondansetron (related to diarrhea) in preventing recurrent emergency department visits. Larger prospective studies are warranted to support the above conclusions.
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###### 

Patients enrolled in discharge action plan case series

  Case   Age, years   Resolution of emesis   Unscheduled visit   Alternative diagnosis identified   Ondansetron administered at home
  ------ ------------ ---------------------- ------------------- ---------------------------------- ----------------------------------
  1      1.25         In ED                  No                  No                                 Yes
  2      3            20 hours               No                  No                                 Yes
  3      2            38 hours               Yes                 No                                 Yes
  4      5            In ED                  No                  No                                 Yes
  5      1.83         In ED                  No                  No                                 No
  6      5            12 hours               No                  No                                 Yes
  7      10           In ED                  No                  No                                 Yes
  8      2            In ED                  No                  No                                 Yes
  9      4            6 hours                No                  No                                 Yes
  10     14           In ED                  No                  No                                 Yes
  11     3            In ED                  No                  No                                 Yes
  12     2            24 hours               No                  No                                 Yes
  13     4            In ED                  No                  No                                 Yes
  14     6            In ED                  No                  No                                 No
  15     4            In ED                  No                  No                                 Yes
  16     5            In ED                  No                  No                                 No
  17     12           24 hours               Yes (ED)            No                                 Yes
  18     15           12 hours               Yes (ED)            No                                 Yes
  19     2            In ED                  Yes                 No                                 Yes
  20     2            In ED                  Yes                 No                                 Yes
  21     1.83         In ED                  No                  No                                 Yes
  22     2            In ED                  No                  No                                 Yes
  23     5            In ED                  No                  No                                 No
  24     13           In ED                  No                  No                                 Yes
  25     1.83         In ED                  No                  No                                 No
  26     5            In ED                  No                  No                                 Yes
  27     1.75         In ED                  No                  No                                 Yes
  28     2            6 hours                No                  No                                 Yes
  29     14           In ED                  No                  No                                 Yes

**Abbreviation:** ED, emergency department.
